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PURPOSE: To efficiently produce a ceramic hollow 



product uniform in . wall thickness with good 
reproducibility by injecting a ceramic compd. into a 
cavity in such a state that a core composed of a 
water-soluble resin and having the outer shape 
correlated with the inner shape of the ceramic hollow 
product is inserted in the cavity. 

CONSTITUTION: A core 9 is constituted of a 
water-soluble resin part 10 composed of polyvinyl 
alcohol or the like and having the outer shape 
correlated with the inner shape of a ceramic hollow 
product and a core rod 11 piercing the water-soluble 
resin part 10 and the openings provided to both ends of 
the ceramic hollow product After this core 9 is 
inserted in the cavity 5 of a mold 6, a ceramic compd. 
12 containing a ceramic powder and a thermoplastic resin 
is injected into the cavity 5 through a runner 7 and a 
gate 8 to be molded. After molding, the core rod 11 




provided to the core 9 is removed from the water-soluble 
resin part 10 to form a through-hole 14 and water 6 is 
supplied into the through-hole 14 to dissolve the 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of the ceramic 
hollow article which applied the injection-molding technique especially about the 
manufacture approach of a ceramic hollow article. 
[0002] 

[Description of the Prior Art] An example of a ceramic hollow article interesting for this 
invention is shown in drawing 4 . Since it is used as an arc tube for a sodium lamp or a 
metal halide lamp and thermal resistance is required, the ceramic hollow article 1 shown 
here consists of ceramics. Such a ceramic hollow article 1 is formed so that a centrum 4 
may be open for free passage to openings 2 and 3, while openings 2 and 3 are formed in 
both ends. By using the alumina of a high grade, for example, and making it sinter in a 
hydrogen ambient atmosphere as a ceramic which constitutes the hollow article 1, or 
carrying out HIP (hot isostatic press) processing, crystal grain grows and translucency is 
given. Furthermore, translucency improves by ****[ closing in and ]-izing it. 
[0003] In order to obtain the ceramic hollow article 1 which was mentioned above, 
typically, the following approaches are adopted. 

[0004] That is, as shown in drawing 5 , while carrying out heating softening of the tubed 
mold goods 21 obtained by extrusion molding, these tubed mold goods 21 are inserted 
with a mold 22. A mold 22 is equipped with the cavity 23 which specifies a bigger bore 
than the outer diameter of the tubed mold goods 21 in the longitudinal direction center 
section of the tubed mold goods 21. The inside of a cavity 23 is decompressed and the 
center section of the tubed mold goods 21 expands by it at the same time a pressure gas is 
introduced into the interior of the tubed mold goods 21, as an arrow head 24 shows. Thus, 
subsequently the tubed mold goods 21 made into the desired configuration are degreased 
and calcinated, and it considers as the ceramic hollow article 1 as shown in drawing 4 . 
However, this approach has constraint in the path which can expand the center section of 
the tubed mold goods 21 . 

[0005] Moreover, as shown in drawing 6 , after carrying out fitting of the terminal 
components 27 which become the both ends of the tubed mold goods 25 obtained by 
extrusion molding from the same quality of the material as these tubed mold goods 21, and 
have the hole 26 smaller than the bore of the tubed mold goods 25 to them and joining, 
manufacturing a ceramic hollow article is also performed by degreasing and calcinating. 
However, the configuration of the ceramic hollow article which it is going to obtain not 
only has constraint, but by this manufacture approach, the problem of being scarce is in 
the airtightness for a joint of the tubed mold goods 25 and the terminal components 27. 
[0006] Moreover, each approach shown in drawing 5 and drawing 6 which were 
mentioned above, respectively has the problem of being inferior to the efficiency nature of 
manufacture. 

[0007] On the other hand, in order to manufacture such a hollow article 1 more efficiently, . 
the attempt which applies one-injection molding in recent years is made. That is, metal 



mold equipped with the cavity which specifies the inside correlated in the shape of [ of the 
hollow article 1 ] an appearance is prepared, and the ceramic compound which contains 
ceramic powder and thermoplastics in this cavity is injected. This injection process is 
ended in the phase where a ceramic compound does not fill a cavity. Next, before a 
ceramic compound yet solidifies, a fluid like nitrogen gas is poured into the interior of a 
ceramic compound. While a centrum is formed in the interior of a ceramic compound of 
impregnation of this fluid, it changes a ceramic compound into the condition of meeting 
the inside of a cavity. Next, when a ceramic compound solidifies, it is taken out from a 
cavity and calcinated after that. 
[0008] 

[Problem(s) to be Solved by the Invention] However, the manufacture approach of a 
ceramic hollow article based on injection molding mentioned above has not yet reached a 
practical use phase. Because, it was very difficult to control a fluid in the process which 
pours in a fluid, and it difficult to obtain a thick uniform hollow article with good 
repeatability, and it also difficult to give smooth nature to the inside of a hollow article. [ 
that a proper centrum should be formed after injection of a ceramic compound ] 
Furthermore, it is also very difficult to set the thickness of a hollow article as arbitration. 
[0009] So, the purpose of this invention is offering the manufacture approach of a ceramic 
hollow article uniform thickness's being given with good repeatability, a smooth inside's 
and smooth external surface's being given, and thickness's being further set as arbitration, 
using an injection-molding technique fundamentally. 
[0010] 

[Means for Solving the Problem] This invention is characterized by having the following 
processes in order to solve the technical technical problem which it is turned to the 
manufacture approach of a ceramic hollow article established so that a centrum may be 
open for free passage to said opening, and was mentioned above like the ceramic hollow 
article 1 shown in drawing 4 R> 4 while opening is prepared in both ends. 
[001 1] That is, the manufacture approach of the ceramic hollow article concerning this 
invention is equipped with the process which prepares the core which has the shape of an 
appearance correlated with metal mold equipped with the cavity which specifies the inside 
first correlated in the shape of [ of the ceramic hollow article which it is going to obtain ] 
an appearance, and the inner configuration of said ceramic hollow article, and contains 
water soluble resin, and the ceramic compound containing ceramic powder and 
thermoplastics, respectively. Where said core is inserted in said cavity, said ceramic 
compound is injected in said cavity, and the mold goods which consist of a ceramic 
compound which has the configuration of the ceramic hollow article which it is going to 
obtain are obtained by it. Subsequently, after said ceramic compound solidifies, by 
contacting said water soluble resin of drawing and said core in water, and dissolving said 
mold goods from said cavity, with said core, said core is removed from said mold goods, 
and, subsequently degreasing and calcinating said mold goods is performed. 
[0012] Such a manufacture approach is applicable in favor of manufacture of the arc tube 
for a lamp. 

[0013] Said core is equipped with the arbor which penetrates the water-soluble-resin part 
which has the shape of an appearance correlated with the inner configuration of said 
ceramic hollow article, and said water-soluble-resin part, and penetrates opening of the 
both ends of said ceramic hollow article in the desirable example. And the process which 
removes said core is equipped with the process which removes said arbor from said water- 



soluble-resin part, and the process which lets water pass to the through tube left behind to 
said water-soluble-resin part by removal of said arbor. 

[0014] In the another desirable example, said core has the hollow structure which forms 
opening located in opening of the both ends of said ceramic hollow article, respectively, 
and consists of water soluble resin as a whole while it has the shape of an appearance 
correlated with the inner configuration of said ceramic hollow article. And the process 
which removes said core is equipped with the process which lets water pass toward 
opening of another side from one opening of said core. 
[0015] 

[Function] According to this invention, the configuration of the ceramic hollow article 
which it is going to obtain is given with the inside of the cavity of metal mold, and the 
inner configuration of a core. Moreover, the core left behind to the mold goods which 
consist of a ceramic compound which has the configuration of the ceramic hollow article 
which it is going to obtain is easily removable from mold goods by contacting the water 
soluble resin contained there in water, and dissolving it. 
[0016] 

[Effect of the Invention] Therefore, since according to this invention the shape of an 
appearance of the mold goods which consist of a ceramic compound obtained by injection 
molding is given in the inside of a cavity and an inner configuration is given according to 
the shape of an appearance of a core, it has positive and good repeatability and it becomes 
possible to make thickness of mold goods into homogeneity, or to make the inside of mold 
goods smooth. Therefore, also in the ceramic hollow article which calcinated these mold 
goods and was obtained, the smooth nature of uniform thickness and an inside is 
guaranteed. 

[0017] Moreover, the thickness of mold goods or a ceramic hollow article can be similarly 
set as arbitration. In addition, the shape of an appearance and inner configuration of the 
obtained mold goods or a ceramic hollow article can be changed into arbitration, 
respectively by changing the configuration of the inside of a cavity, and the shape of an 
appearance of a core with a natural thing. 

[0018] Moreover, according to this invention, the mold goods which have the 
configuration of the ceramic hollow article which it is going to obtain can be 
fundamentally manufactured efficiently by injection molding. Moreover, the core left 
behind to mold goods is easily removable using the property which water soluble resin 
dissolves by contacting water. Consequently, the ceramic hollow article which has a 
desired configuration can be manufactured efficiently. 

[0019] In addition, the rigidity of a core will be raised by existence of an arbor, if a thing 
equipped with the arbor which penetrates the water-soluble-resin part which has as a core 
the shape of an appearance correlated with the inner configuration of a ceramic hollow 
article, and a water-soluble-resin part, and penetrates opening of the both ends of a 
ceramic hollow article is used as mentioned above. Therefore, when a ceramic compound 
is injected in a cavity, it is prevented that a core deforms or vibrates, therefore it can 
obtain the mold goods of a desired configuration with high dependability. Moreover, a 
through tube can be formed in a water-soluble-resin part by removing an arbor from a 
water-soluble-resin part. This through tube can be advantageously used as a path for 
letting water pass in the process which removes a core, and if the water which flows in this 
way is contacted into a water-soluble-resin part, it can dissolve a water-soluble-resin part 
more efficiently. Therefore, a core is efficiently removable. 



[0020] Moreover, as mentioned above, while having as a core the shape of an appearance 
correlated with the inner configuration of a ceramic hollow article Since it can let water 
pass toward opening of another side from one opening of a core even if it uses what has 
the hollow structure which forms opening located in opening of the both ends of a ceramic 
hollow article, respectively, and consists of water soluble resin as a whole Also in this 
case, a core is efficiently removable. 
[0021] 

[Example] Drawing 1 and drawing 2 show some processes included in the manufacture 
approach of the ceramic hollow article by one example of this invention. This example 
tends to obtain the ceramic hollow article 1 shown in above-mentioned drawing 4 . 
[0022] As shown in drawing 1 (1), the metal mold 6 equipped with the cavity 5 which 
specifies the inside correlated in the shape of [ of the ceramic hollow article 1 which it is 
going to obtain ] an appearance is prepared. Metal mold 6 is equipped with the runner 7 
and the gate 8 which are open for free passage to a cavity 5. Moreover, the core 9 which 
has the shape of an appearance correlated with the inner configuration of the ceramic 
hollow article 1 is prepared. A core 9 is equipped with the arbor 1 1 which penetrates the 
water-soluble-resin part 10 which has the shape of an appearance correlated with the inner 
configuration of the ceramic hollow article 1, and the water-soluble-resin part 10, and 
penetrates the openings 2 and 3 (refer to drawing 4 ) of the both ends of the ceramic 
hollow article 1 in this example. The water-soluble-resin part 10 consists of water soluble 
resin like polyvinyl alcohol. On the other hand, an arbor 1 1 consists of ingredients which 
have comparatively high rigidity like a metal. 

[0023] The core 9 mentioned above is inserted in a cavity 5, as shown in drawing 1 (1). 
[0024] Next, as shown in drawing 1 (2), the ceramic compound 12 is injected in a cavity 5 
through a runner 7 and the gate 8. The ceramic compound 12 contains the ceramic 
powder and thermoplastics like an alumina. As mentioned above, the mold goods 13 with 
which the ceramic compound 12 consists of a ceramic compound 12 which has the 
configuration of the ceramic hollow article 1 which it is going to obtain by being injected 
in a cavity 5 are obtained. 

[0025] Next, after the ceramic compound 12 mentioned above solidifies, as shown in 
drawing 1 (3), mold goods 13 are taken out from a cavity 5 with a core 9. And mold 
goods 13 are cut in the part of the gate 8. 

[0026] Next, as shown in drawing 2 (1), the arbor 1 1 with which a core 9 is equipped is 
removed from the water-soluble-resin part 10. Removal of this arbor 1 1 is attained by 
drawing out an arbor 1 1 from the water-soluble-resin part 10. In order to make drawing of 
an arbor 1 1 easy at this time, supersonic vibration may be given to an arbor 1 1 or an arbor 
1 1 may be heated. Thus, a through tube 14 is left behind to the water-soluble-resin part 10 
by removing an arbor 1 1 . 

[0027] Next, as shown in drawing 2 (2), a tube 15 is connected to the one side edge of 
mold goods 13, and water 16 is supplied in a through tube 14 through this tube 15. Water 
16 passes along the inside of a through tube 14, and is discharged from the another side 
edge of mold goods 13. At this time, when water 16 contacts the water-soluble-resin part 
10, the water-soluble-resin part 10 dissolves. In order to promote this dissolution more, 
what was suitably heated as water 16 may be used. 

[0028] The mold goods 13 after the water-soluble-resin part 10 was removed as 
mentioned above are shown in drawing 2 (3). Mold goods 13 come to give the same 
configuration as the ceramic hollow article 1 shown in drawing 4 , when the edge is cut off 



along with the cutting plane line 17 shown with a broken line. In drawing 2 (3), the same 
reference mark is given to the part equivalent to the part shown in drawing 4 . 
[0029] Next, the mold goods 13 shown in drawing 2 (3) are degreased and calcinated, and 
the ceramic hollow article 1 shown in drawing 4 is obtained by it. 

[0030] since the core 9 equipped with the water-soluble-resin part 10 and an arbor 1 1 was 
used in the example described above — the time of injection of the ceramic compound 12 
— setting — a core — while being able to raise the rigidity of 9 self, the path for water 16 
can be given to the water-soluble-resin part 10 by drawing out an arbor 11. however, only 
an advantage of this latter is desired - if it becomes ~ a core — after constituting the 9 
whole from water soluble resin and taking out mold goods 13 from a cavity 5 with a core 
9, you may make it form a through tube 14 in a core 9 with a drill Moreover, the water 
soluble resin which constitutes a core 9 is contacted in water, and you may make it 
dissolve it, without forming the through tube 14 which was mentioned above, if it is not 
necessary to remove a core 9 so efficiently. Moreover, a thing as shown in 7///&N0001= 
601&N0552=9&N0553=000005" HRdrawing 3 may be used as a core. 
[003 1] Drawing 3 shows other examples of this invention. In drawing 3 , the same 
reference mark is given to the element equivalent to the element shown in drawing 1 , and 
the overlapping explanation is omitted. In addition, drawing 3 (1) shows the process 
corresponding to drawing 1 (2), and drawing 3 (2) shows the process corresponding to 
drawing 2 (2Y 

[0032] In this example, as shown in drawing 3 (1), while having the shape of an 
appearance correlated with the inner configuration of the ceramic hollow article 1 ( 
drawing 4 ) which it is going to obtain as a core 18, what has the hollow structure which 
forms the openings 19 and 20 located, respectively in the opening 2 of the both ends of the 
ceramic hollow article 1 and 3 is used, and this core 18 consists of water soluble resin as a 
whole. 

[0033] In the process shown in drawing 3 (1), after obtaining the mold goods 13 which 
consist of a ceramic compound 12 and the ceramic compound 12 solidifies, mold goods 13 
are taken out from a cavity 5 with a core 18. 

[0034] And as shown in drawing 3 (2), a tube 15 is connected to the one side edge of 
mold goods 13, and water 16 is poured by this toward the opening 19 of another side from 
one opening 20 of a core 18. It dissolves by contacting this water 16, and, finally a core 18 
is removed from mold goods 13. 

[0035] As mentioned above, although explained in relation to each example illustrating 
this invention, if this invention is prepared so that a centrum may be open for free passage 
to these openings while opening is prepared not only in the ceramic hollow article 1 as 
shown in drawing 4 but in both ends, it is applicable also to manufacture of other ceramic 
hollow articles. 



[Translation done.] 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing some processes of the first half included in 
the manufacture approach of the ceramic hollow article by one example of this invention. 
[Drawing 2] It is the sectional view showing some processes included in the second half of 
the manufacture approach shown in drawing 1 . 

[Drawing 3] It is the sectional view showing some processes included in the manufacture 
approach of the ceramic hollow article by other examples of this invention. 
[Drawing 4] It is the perspective view showing the ceramic hollow article 1 interesting for 
this invention. 

[Drawing 5] It is a sectional view for explaining the manufacture approach of the 
conventional ceramic hollow article. 

[Drawing 6] It is a sectional view for explaining other manufacture approaches of the 
conventional ceramic hollow article. 
[Description of Notations] 

1 Ceramic Hollow Article 

2 Three Opening 

4 Centrum 

5 Cavity 

6 Metal Mold 

9 Core 

10 Water-Soluble-Resin Part 

11 Arbor 

12 Ceramic Compound 

13 Mold Goods 

14 Through Tube 
16 Water 

18 Core 

19 20 Opening 



[Translation done.] 



CLAIMS 



[Claim(s)] 

[Claim 1] Metal mold equipped with the cavity which specifies the inside correlated in the 
shape of [ of the ceramic hollow article which is the manufacture approach of a ceramic 



hollow article established so that a centrum may be open for free passage to said opening 
while opening is prepared in both ends, and it is going to obtain ] an appearance, The core 
which has the shape of an appearance correlated with the inner configuration of said 
ceramic hollow article, and contains water soluble resin, Where it prepared the ceramic 
compound containing ceramic powder and thermoplastics, respectively and said core is 
inserted in said cavity Said ceramic compound is injected in said cavity. By it The mold 
goods which consist of a ceramic compound which has the configuration of the ceramic 
hollow article which it is going to obtain are obtained. Said core is removed from said 
mold goods by contacting said water soluble resin of drawing and said core in water, and 
dissolving said mold goods from said cavity, with said core, after said ceramic compound 
solidifies. Subsequently The manufacture approach of a ceramic hollow article equipped 
with each process of degreasing and calcinating said mold goods. 
[Claim 2] Said ceramic hollow article is the manufacture approach of the ceramic hollow 
article according to claim 1 which is an arc tube for a lamp. . 
[Claim 3] The water-soluble-resin part which has the shape of an appearance which 
correlates said core with the inner configuration of said ceramic hollow article, The 
process which is equipped with the arbor which penetrates said water-soluble-resin part, 
and penetrates opening of the both ends of said ceramic hollow article, and removes said 
core The manufacture approach of a ceramic hollow article [ equipped with the process 
which removes said arbor from said water-soluble-resin part, and the process which lets 
water pass to the through tube left behind to said water-soluble-resin part by removal of 
said arbor ] according to claim 1 or 2. 

[Claim 4] The process which said core has the hollow structure which forms opening 
located in opening of the both ends of said ceramic hollow article, respectively while 
having the shape of an appearance correlated with the inner configuration of said ceramic 
hollow article, and consists of water soluble resin as a whole, and removes said core is the 
manufacture approach of a ceramic hollow article [ equipped with the process which lets 
water pass toward opening of another side from one opening of said core ] according to 
claim 1 or 2. 



[Translation done.] 



